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SELF-STARTING  BINARY  LOADER  (SS  BIN) 


1 . 1  ABSTRACT 


The  Self-Starting  Binary  Loader  (SS  BIN)  reads  and  stores  12-bit  data 
words  from  binary  format  papertape  from  either  the  low  speed  reader  or 
the  high  speed  reader.  If  a  starting  address  is  supplied  the  program 
will  be  started  at  the  completion  of  loading. 

2 . 1  EQUIPMENT 

The  SS  BIN  requires  a  PDP-8/E  or  PDP-8/M  with  either  a  low  speed 
papertape  reader  or  a  PC8-E  high  speed  reader.  It  may  be  used  with 
MI8-E  Bootstrap  (RIM)  Loader. 

3 . 1  MEMORY  REQUIREMENTS 

The  SS  BIN  occupies  locations  7600-7755  and  location  7777  of  one 
memory  field.  It  may  reside  in  any  memory  field,  as  long  as  the 
RIM  loader  is  in  locations  7756-7776  of  the  same  field.  Use  of 
the  data  break  facility,  which  affects  locations  7746-7755  of  field 
0,  will  not  affect  SS  BIN.  Data  may  be  loaded  into  fields  0-7. 

4.1  OPERATING  INSTRUCTIONS 


SS  BIN  is  loaded  with  the  RIM  loader  as  the  first  part  of  a  two 
part  tape.  The  format  of  these  tapes  is  described  in  the  section 
on  papertape  format.  The  second  part,  separated  from  SS  BIN  by 
leader/trailer,  is  the  object  program  or  data  to  be  loaded.  In¬ 
structions  are  given  below  for  use  without  a  switch  register  and 
with  the  MI8-E,  and  for  use  with  a  switch  register  and  without  the 
MI8-E.  If  the  object  program  is  not  attached  to  SS  BIN  or  if  there 
is  more  than  one  object  tape,  see  the  section  on  special  conditions 
later  in  this  document. 
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4.1.1  With  the  MI8-E  Bootstrap  Loader 


1.  Place  the  initial  leader/trailer  of  SS  BIN  over  the  read  head  of 
the  selected  reader.  If  the  low  speed  reader  is  to  be  used,  turn 
the  main  switch  to  ON-LINE  and  the  reader  control  to  START.  If  the 
high  speed  reader  is  to  be  used,  set  its  control  to  ON-LINE. 

2.  Activate  the  SW  switch,  located  on  the  lower  left  of  the  front 
panel,  by  moving  it  from  the  down  to  the  up  position.  This  will 
load  and  start  the  RIM  loader.  It  will  load  SS  BIN,  which  will 
start  itself,  load  the  object  program  and  start  the  program.  (If 
no  switch  register  is  present,  it  is  essential  that  the  object  pro¬ 
gram  specify  a  starting  address) . 

4.1.2  With  the  Switch  Register 

1.  Be  certain  that  the  RIM  loader  for  the  appropriate  reader  is  in 
memory.  This  procedure  is  described  in  Introduction  to  Programming, 
Appendix  El. 

2.  Place  the  initial  leader/trailer  of  SS  BIN  under  the  read  head 
of  the  selected  reader.  If  the  low  speed  reader  is  to  be  used,  turn 
the  main  switch  to  ON-LINE  and  the  reader  control  to  START.  If  the 
high  speed  reader  is  to  be  used,  set  its  control  to  ON-LINE. 

3.  Set  the  instruction  field  and  data  field  to  the  field  of  the  RIM 
loader.  This  is  done  by  multiplying  the  field  number  by  11,  setting 
the  result  on  the  switch  register,  and  pressing  EXTD  ADDR  LOAD. 

4.  Set  the  switch  register  to  7756,  which  is  the  starting  address 
of  the  RIM  loader. 

5.  Press  ADDR  LOAD,  CLEAR,  and  CONTinue .  This  will  start  the  RIM 
loader.  It  will  load  SS  BIN,  which  will  start  itself  and  load  the 
object  program.  If  a  starting  address  was  specified,  the  program 
will  be  started.  If  no  starting  address  was  specified,  SS  BIN  will 
halt  at  the  beginning  of  the  final  leader/trailer  with  the  accumula¬ 
tor  (AC)  set  to  0 
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4.1.3  Checksum  Errors 


At  the  end  of  each  binary  tape  is  a  two  frame  code  called  the  check¬ 
sum.  Its  calculation  is  explained  in  the  section  on  papertape  format. 

It  is  used  to  determine  if  the  same  holes  were  read  by  SS  BIN  as 
were  punched  in  the  tape.  It  was  calculated  once  when  the  tape  was 
punched  and  again  as  it  is  being  loaded  by  SS  BIN.  The  two  totals 
must  agree.  If  they  do  not,  an  error  has  been  made  and  SS  BIN  halts 
with  the  AC  equal  to  the  difference  in  the  calculations.  If  a 
starting  address  was  specified,  the  program  is  not  started.  The 
tape  should  be  reloaded,  beginning  at  step  1  of  the  appropriate  pro¬ 
cedure.  If  SS  BIN  halts  again  with  the  AC  equal  to  the  same  number 
as  in  the  previous  load,  the  fault  is  probably  with  the  tape.  If 
SS  BIN  halts  with  the  AC  equal  to  a  different  non-zero  number,  the 
fault  is  probably  with  the  reader.  If  the  AC  is  0  or  if  the  program 
starts,  the  load  was  good. 

4.1.4  Special  Conditions 

If  there  is  a  switch  register  and  there  are  additional  tapes  to  be 
loaded,  they  may  be  loaded  after  the  loader  has  halted  with  the  AC 
equal  to  j?,  as  in  step  5  above.  Place  a  tape  in  the  reader  and 
press  CONTinue.  If  the  load  was  good  SS  BIN  will  again  halt  with 
the  AC  equal  to  0.  If  a  starting  address  is  specified,  it  must  be 
on  the  last  tape  loaded.  If  no  switch  register  is  present,  addi¬ 
tional  tapes,  if  preceded  by  SS  BIN,  may  be  loaded  with  the  MI8-E 
in  the  same  manner  as  the  first  tape. 

SS  BIN  will  remain  in  memory  unless  locations  7600-7745  are  used  for 
another  purpose.  If  a  switch  register  is  present,  tapes  without 
SS  BIN  attached  may  be  loaded  later  by  placing  them  in  the  reader 
and  starting  at  7777. 

If  SS  BIN  is  not  attached  to  the  object  tape,  the  following  procedure 
may  be  followed: 

1.  Examine  the  SS  BIN  tape.  Carefully  Remove  any  tape  after  the 
final  leader/trailer  which  contains  characters  other  than  leader/ 
trailer  or  blank  tape.  Be  sure  the  end  of  the  tape  is  torn  smoothly 
and  squarely.  With  scissors  remove  the  last  inch  of  sprocket  holes, 
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as  in  the  example  which  follows.  Do  not  cut  into  any  of  the  8  infor¬ 
mation  channels  of  the  tape.  This  is  to  prevent  extraneous  char¬ 
acters  from  being  read  from  the  end  of  the  tape. 


2.  Load  SS  BIN  alone  according  to  the  procedure  described  for  a 
normal  load.  When  the  tape  has  run  out  of  the  reader,  the  reader 
will  halt,  but  the  computer  will  not  (the  RUN  light  will  be  on) . 

3.  If  the  Teletype  reader  is  being  used,  set  the  switch  to  STOP;  if 
the  high  speed  reader  is  being  used,  set  the  switch  to  OFF-LINE. 

4.  Remove  the  SS  BIN  tape  and  insert  the  object  program  tape  with 
leader/trailer  or  blank  tape  under  the  read  head.  Set  the  reader 
switch  to  START  if  the  Teletype  is  used  or  ON-LINE  if  the  high 
speed  reader  is  used.  The  tape  will  be  loaded  in  the  usual  way. 

If  the  SS  BIN  tape  has  not  been  trimmed,  it  may  still  be  used,  but 
the  reader  must  be  turned  off  as  in  step  3  before  the  end  of  the 
tape  is  reached. 

5 . 1  PAPERTAPE  FORMAT 


RIM  and  SS  BIN  expect  the  papertapes  to  be  in  the  following  format: 

1.  Leader/trailer  (ASCII  code  200) . 

2.  Self-starting  Binary  loader  in  RIM  format. 

3.  Checksum  of  SS  BIN  or  two  frames  of  leader/trailer. 

4.  Leader/trailer  or  blank  tape. 

5.  Program  to  be  loaded,  beginning  with  an  origin  setting. 

If  it  is  to  be  loaded  into  a  field  other  than  the  field 
of  the  loaders,  it  must  also  begin  with  a  field  setting. 

6.  An  origin  setting  at  the  end  of  the  program,  if  it  is  to 
be  started  by  SS  BIN. 

7.  Checksum  of  the  program  portion  of  the  tape. 

8.  Leader/trailer. 
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There  are  8  channels  (or  columns)  in  a  papertape..  If  the  tape  is 
held  vertically,  with  the  arrows  pointing  up,  the  leftmost  channel 
on  the  printed  side  is  channel  8;  the  rightmost  is  channel  1.  The 
small  holes  are  the  sprocket  holes.  In  the  examples,  1  signifies 
a  punched  hole. 

Examples  of  format: 

TAPE  CHANNEL  MEANING  NOTES 


87  654  S  321 
10  000  .  000 

11  011  .  000 


01  000  .  010 

00  011  .  100 


00  111  .  110 

00  101  .  100 


leader/trailer  There  should  be  at  least 

an  inch  where  it  is  re¬ 
quired  . 

field  setting  Channels  7  and  8  identify 

'a  field  setting.  Channels 
4,  5,  and  6  contain  the 
number  of  the  field;  in 
this  case,  3. 


origin  setting  Channel  7  identifies  an 

origin  setting.  Channels 
6,  5,  4,  and  3,  2,  1  of 
both  frames  indicate  the 
address?  in  this  case, 
0234. 


data  word  Two  frames  are  necessary 

for  each  12  bit  data  word. 
Channels  7  and  8  of  each 
are  not  punched.  In  this 
case,  the  word  is  7654. 


SS  BIN  itself  must  be  in  RIM  format.  This  means  that  origin  and  data 
words  are  alternated  for  the  length  of  the  tape?  for  example: 


01 

111 

» 

110 

origin 

7600 

00 

000 

• 

000 

00 

100 

Oil 

data 

4323 

00 

010 

Oil 

01 

111 

• 

110 

origin 

7601 

00 

000 

• 

001 

00 

111 

• 

000 

data 

7041 

00 

100 

# 

001 

The  RIM  loader  places  each  data  word  into  the  location  specified  by 


the  previous  origin. 


The  object  tape  must  be  in  binary  format.  It  should  begin  with  an 
origin  setting  or  with  a  field  setting  and  an  origin  setting. 
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Until  a  field  setting  is  found,  the  program  will  be  placed  in  the 
same  field  as  SS  BIN.  The  first  word  of  data  following  the  origin 
will  be  placed  in  the  location  specified  by  that  origin.  Successive 
data  words  will  be  placed  in  sequential  locations  following  that  un¬ 
til  another  origin  or  more  leader/trailer  is  found.  No  notice  is 
taken  of  page  boundaries.  After  location  7777  of  a  field  is  loaded, 
loading  continues  with  location  0  of  the  same  field.  The  field  set¬ 
ting  is  used  to  specify  into  which  field  the  data  is  to  be  loaded. 

If  the  object  program  is  to  be  started  by  SS  BIN,  the  starting  address 
may  be  given  as  an  origin  setting  immediately  preceding  the  checksum. 
It  should  be  preceded  by  a  field  setting.  SS  BIN  will  transfer  con¬ 
trol  to  the  object  program  at  the  address  indicated  with  the  instruc¬ 
tion  field  and  data  field  equal  to  the  fie^d  specified  in  the  latest 
field  setting,  or  in  the  field  of  SS  BIN  if  no  field  settings  were 
found. 

The  checksum  is  a  sum  of  all  the  frames  punched  on  the  tape  except 
the  leader/trailer  and  field  settings.  For  example,  the  data  word 
7654  would  be  added  into  the  checksum  as  76+54  or  152  (octal) .  Any 
bits  carried  beyond  12  bits  are  ignored.  The  checksum  is  punched  as 
a  data  word  immediately  before  the  final  leader/trailer.  As  the  tape 
is  loaded,  SS  BIN  adds  the  frames  and  accumulates  its  own  checksum. 
When  the  tape  has  been  loaded,  the  punched  checksum  is  compared  with 
the  one  accumulated  by  the  SS  BIN.  If  they  are  not  the  same,  an 
error  has  occurred. 

Some  assemblers,  including  PAL  III  and  MACRO-8,  will  punch  error 
messages  into  the  binary  tapes  on  the  Teletype  punch  if  errors  occur 
during  assembly.  These  are  preceded  and  followed  by  rubouts  (ASCII 
code  377--all  8  channels  punched) .  SS  BIN  will  ignore  all  data  be¬ 
tween  the  rubouts. 

6.1  GENERATING  TAPES  TO  BE  LOADED  WITH  SS  BIN 


The  starting  address  for  the  object  program  may  be  generated  with  an 
origin  statement  as  the  last  statement  of  the  source  program.  If 
the  source  program  contains  literals,  the  FIELD  pseudo-op  should  be 
used  to  cause  the  page  0  literals  and  links  to  be  punched,  to  punch 
the  field  setting,  and  to  supply  an  origin  of  00200.  The  actual 
starting  address  may  be  supplied  after  the  FIELD  pseudo-op. 
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If  OS/8  is  being  used  to  produce  the  binary  tapes,  the  /B  option  of 
PIP  may  be  used  to  combine  the  binary  file  of  SS  BIN  and  the  object 
program.  The  resulting  combined  file  may  then  be  punched  as  one  tape. 


If  the  papertape  assemblers  are  used,  SS  BIN  should  be  copied  first, 
and  then  the  punch  turned  off.  The  source  program  may  then  be  assem¬ 
bled.  When  the  assembler  is  ready  to  punch  the  object  program,  the 
punch  should  be  turned  on.  This  will  cause  the  object  program  to 
be  punched  onto  the  same  tape  as  SS  BIN. 

The  source  tape  of  SS  BIN  produces  a  RIM  format  tape  with  a  checksum. 

SS  BIN  will  cause  the  RIM  loader  to  ignore  this  checksum.  SS  BIN 
may,  therefore,  be  assembled  with  any  of  the  PAL-type  PDP-8  assemblers. 


) 
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